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by a muscular wall containing nerves and blood-vessels and are lined with
a delicate membrane which is easily damaged by rough handling. The
remainder of the udder is composed of fatty and connective tissue. The
fatty tissue, if present in large amounts, is easily detected, as, when this is
the case, the udder will not shrink after milking has been completed. Some
cows have an additional pair of teats situated at the rear of the udder, and
in some instances these have been found to be connected to fully developed
secreting glands, although such cases are very rare. The flow of milk from
the udder is controlled by the sphincter muscle at the lower end of each teat
which, when functioning properly, prevents the milk from escaping. When
the sphincter muscles are over-developed the cow is a hard milker. Alterna-
tively, when not strong enough, leakage from the teats may occur. The
factors which effect milking efficiency are :
(a)   The so-called " let-down " mechanism of the animal.
(b)   The anatomical structure of the udder and the teats.
(c)   The physical forces applied to the teats.
To obtain a good steady stream of milk from each teat it is necessary that
the teat canal should be free from obstructions. A defective duct is sometimes
the result of a fault present at birth or of injury, and the stoppage may be
either partial or complete. In all cases of this description it is essential
that a competent veterinary surgeon should be consulted. To overcome
soreness or obstruction in the teat, a milk siphon may be used to draw the
milk from the affected quarter. This instrument enables the teat to be
rested until the trouble is overcome and allows physiological healing to take
place.
The modern theory of the formation of milk is that the milk-making cells
are capable of intensive multiplication and growth, continually producing
the liquid we know as milk. The materials used in the formation of this
fluid are carried to the cells or alveoli, as they are termed, by the blood-
stream, the constituents of milk being finally elaborated within these cells.
These alveoli are similar to tiny balloons, numbering more than one million
per cubic inch of udder tissue and it requires the contents of many thousands
of these cells to produce one drop of milk. They are connected by very
minute ducts to the udder sinus, which is a cavity situated above each teat.
Substances from which the milk is produced are brought by the blood-
stream to these tiny cells which fill and expand and causing the pressure
inside the udder to rise. If, when this point is reached, the milk is
not removed, the pressure will increase until secretion slows down and
eventually stops and at this stage, the udder and teats will exhibit a distended
appearance. If no attempt is made to remove the milk at this stage, the
milk ingredients flow back into the blood-stream. The milk in the udder is
prevented from escaping by the sphincter muscle which is situated at the
tip of each teat. The bulk of the milk is, however, still in the cells from
which it is expelled by the surrounding muscles which are activated by the
release of the hormone, oxytocin, from the pituitary gland. The release of
this hormone causes the muscles to exert pressure on the alveoli and the
liquid is expelled into the milk ducts. Once milk is drawn from the teats
a continous flow results until the udder is practically empty. Recent
experiments have shown that the milk continues to form during the lactation
period at a varying rate, according to the stage of lactation and the interval
which has elapsed since the previous milking. The rate of milk formation
diminishes as the udder fills with milk.